PCX 



m 




(51) mm^m^^me 

C02F 1/74, 1/28 



Al 



(11) mm<^mm-^ 



(43) mwyj^m 0 



W098/47824 



1998^10>^ 29 0(29.10.98) 



(21) Hl^mil#-^ 

(22) Hl^ttlSS 

(30) m^mv"-^ 

#11^9/103758 
#iS¥9/164550 
#ii¥9/258016 



PCT/JP98/01834 
1998^4^21 0(21.04.98) 



1997^4>^ 22 0(22.04.97) 
1997^6^ 20 0(20.06.97) 
1997^9^ 24 0(24.09.97) 



JP 
JP 
JP 



(71) mmx (*ll^l*<i--^-c(Dfi:£Il^^ov^r) 

(NIPPON SHOKUBAI CO., LTD.)[JP/JP] 

T 541-0043 i^wH^xm^^'p^^w^M^^r^ mi^ 

Osaka, (JP) 

(72) :^XXJ^ 

(75) mm^/amx (3teiit;iov^r(o^) 

ltPtt:^r(SHIOTA, Yusuke)[JP/JP] 

T 670-0084 ^0.mm.^fff:MjtmT g 4-19 Hyogo, (JP) 

ti:(ISHII, Tohru)[JP/JP] 
T671-1524 ^mmm^U±^^Mm3-l Hyogo, (JP) 
H#*a— g|5(MITSUI, Kiichiro)[JP/JP] 
f673-0883 :feJ*iRP^^m4»Ultl-l-I Hyogo, (JP) 



(74) i'^mx 

^m± /J^^'K^, ^(KOTANI, Etsuji et al.) 
T550-0004 :^BSi?5±l5KmiiEi5*^2TS3#2-§- 
i^±tj:{^t>m:^^^yi^ Osaka, (JP) 



(81) m'^m CN, JP, KR, US, ©Cfli#t^ (AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54)TitIe: APPARATUS FOR TREATING WASTE WATER 



(57) Abstract 

An apparatus for treating waste water, 
characterized in that a pressure layer capable of 
following up the deformation or a movement of 
a surface of a packed bed of a solid catalyst 

and/or a solid adsorbent is provided on the 
packed bed. More particularly, an apparatus 
provided with a pressure layer, which has a 
capability of following up a movement of a 
surface of such a packed bed as mentioned 
above, on the packed bed, or an apparatus 
provided with a water-permeable pressure 
layer, which has a capability of being deformed 
in accordance with the deformation of a surface 
of such a packed bed, on the packed bed. 
Owing to such pressure layers, a movement of 
a solid catalyst in a solid catalyst packed bed is 
prevented effectively, and various problems 
which are caused mainly by a movement of the 
solid catalyst, such as the abrasion of the solid 
catalyst, the deterioration of the performance 
thereof and an increase in a pressure loss, can 
be solved. This enables the waste water to be 
treated stably for a long period of time. 
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ZOmUW^l t LX . ^ V t U > ^\ X □ 7^ <y H U > ^''^ U y 
U > ^ . ^ ^ if 'J > /-^ y ^ y ^ , /-^y ^ . -^^-^^y/^y^y 
^u>y^7X, J y ny ^ . 5j^-;pu>^^. n-r;uA°«;/ 

□ -/N°>y^>^\ PJ:iRtI^^gJi^/j; ^O^ISSMg 

(d) 

T !fl5 55 m #1 S (Z) IS g {c J: ^ ± IE ffl 5fe 5> fTg Jf ^ n § CD T * n 



23 



wo 98/47824 



PCT/JP98/01834 



3 0 mm <D mm (0 h (D-^^m^^ <bn^^^. tff < it 4 mm 2 0 

ymi^mm(D^i^m.m) it. ®^ 5 / i j^;± i / 5 e>iT{c-r§ d <h 

fim^LK. ct ^ b < 3 / 1 je>l± 1 / 3 £^T, #{c$?^L< 
t , @#:M^lCi:b'^^SSrc«-fe ^ ^ >y ^ M ^ « #1(73 # ^ ;^ 

D^^/vX'L^V o — ±fBfeigl:b7:)^^ 1 / 5 <J: 0 /JN $ <i: . 

btlfcC <fJi^o 

i^, :$:^eg{c4BltS r5|i±Sj;gEgj t « 1t > g (D ^ M O CI 

( e ) ^mm 

T'^^m<^m<D^mmiz^\,^x h^izm^-^nysii^^-dK as2 o 
~9 9^»% {^mfum(Di$immm) t^o. d if? ^ l < « s o 

^«%li^±9 7^*%J^T. #{C$f^L<«3 5^«%J^±9 3^ 
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±m^m'^i^Kmmizw.my6mvx ^-r^js 

4(Z)gM (mi^mm^mm<DTizuT^^mi^m't. ^m^mm^ 
mm(D±\zit±m^m^mmm^mnrzmm) \zmm-r^^(Dx;^ 
mi^mm^mm(DT\zT^^mmm^mmvx\^^^j^.x. 2^ 
mmms (Dmmt-m:-r^(Dx. m^±. 4 (Dmm^m^^x 

m 1 4 0*3 1 5 mit'^m<Dm7KmmKJt-miz^n ^m^?-^ 

^\zmnrz^m(D±izmi^mm^m.m^mh. mmi^^mm^mmo 
±izm^Wf£^mtvx ^ V y \^^m^^rc%<Dx^^o cjit, m 

mi 4miz^irmizm7K^mmPhmwiz^\.^xu. ^}:^m\Hizm 
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mn^^Mizmnv. a^wtc^m i 5 miZTfkt^mjzrji^, 

tTu^m^mt<Dmizj,t^m^mmm{z^i^^ct\tui^. m{3. 
mi^mm^mm(D±mm^^iz^Lx h . ^(D^i\:iz±^^m^m^ 
mi)^o ^< mmLm^r^i^. mi^^mm^mm t±u^m^mi^m t 
(Dm\z\tmMf}^mM&diz^\^^ :i thtai^o -^(Dm^. ^mm^m 
x^mi 3 m\zm-rmt;i'^m^mw-r ^ ^ t^^x^ . mwmm^m 
mmiz^^-f^mi^mimommm^^^mizm^^n^m^. ^(Dmn. 
{c<±:^'i4tg*Mb. )£tim^<D±.^u ii(Dnm^m^^r ^ z-tit^x^ 

-So 

u^ii<D:r:^^ib^^tti^nrcm7i^m^mi^mmizm<m^-r^ t 

mji^-^n^(D^mnm\zmitx^^m. m7)^mii^m\iiLt^\^^ \z 
^t^T-5>?;i»^fe^ji$ns„ w.\z^wmm^mm (D ±.\z i.u^'mit, 
m'^m^m.m.'rn^t. mm(D^%mm im:m:\z^^%^^w[m\zm 
bti^o EP^x mi^^m%mm(D ±.^mf)'^yi^ — \z tin tern ^x 
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^n±isb. ^mmp^iz^Mhx^m-v^ . L:^^%Mm-r ^ z. tuK 
Wyi^m^mwmm^mmizm^f^:it^^mtLT. -^wm^m 
m-r^z.t^i^^j]'!:^^. z.<D^mMit!i^izmM^nr. mmmm 
izmcx. m7K^miz^Km^tixi^^^(D (^m. ¥?Lsrc«^?L, 

tmm-^n^o m^u. z.(d^o y ]^<dt\z. mnmRxsyxu^ 

mm ^ ^zs ±.^i^W'^mmm-i)^m'^Wi.m'^ t.^\z. mmwmm 
miz^AmLrch(Dx$>^o :i(Dmum!^t.-rn\:£. T^^^m<^m . 
X n ^ ,^.xmist)X m mx $> ^ o 

m^. m 5 (Dmm^tm 4 (Dmmiz:^\^^x . ^izmm.i±mr)fjn§.m^ 
tirzKJt-^^i^ifrz-mis.o:)mm.-^^ibr^^h(Dx$>^:^K cne 
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i^mm^mmo)^mizMi^x7t'^vm^h(D^Mmr^o zomr^ 

mi^mim(Dmm\z ^ ^m%^m ±-r ^ (D izm9J]'v$> ^ o ±mLrcm 
iz. ±m^m%mmmu. ^jit:-m(Dp^m:^^4^-^ i^m^^izi&jmmizm 
^^n^ fe(D-e^^7&^\ KmmcDp^m^^yh-^i^^m^izJit. -miz. 

iz) n:^-r^^^iE>. K}t^m(Dnm^^:^^^^m^izmit-^n^mm 

iz^m-^^^c ^ t -9 mm) ^^^c^mimtmibx^^ui.^ t^pL^b 

'^m^x\^^rji\^^%(Dhmm-t^z.hf}^x^^o 
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m. Ax^^o-r, -r>:3^-;i/, 5^^>, -yjizi -oi>, 

Ti^-MmcDm-^iZit. AXt^P-I', 'i>n:^)l^ "^^y. 

So 
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ti^m(Df^'7^ (mZj^^A) ^-B-W J; V^o ^KD^ 2 f^jf tLX 

e ^ . /\° «j7 A , u-y^A. ^ , -1* U >f "^7 A . ;i/ 5=- - A t^j: 

7 5~9 9. 9 5a»%{C>ctLT, 112^^2 5- 0. 0 5a«% 
T t) J; o 

^n-^A, ^-m, - -^7 AS;tfi^'l4^^-^Wr'g>H#:®» 

-m^E<Dm\\Lmii^m-'m\zm\^^t\^ . ^/t. ^(D^mzm\.x\t. 

At>iCDt>a)^fflViTt)^Vi, 
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m^z^ ^ :i ttmm^n^o gp-^> :$^?^m\z.i:tntmmi^^ i 5 o 
:inib(Dmm^mMmizm± l , ^m'^it'^j£i:m^(D±^u E(d 

mm^^m^k-t ^ Z. tii^-l:^ ^ . t^f^n-^^-^^l. 5mmi^±3 0 
mmJe^T. i; D $f ^ U < « 2 mmJ^± 1 0 mmi^TCDISl#:MiS*5 J: 

'Aiz. ±mLrc:^^BMmm^m^^Tm7K^mm-r^:f^miz'D^^x 
izmcT :^ X L^iz. ±Bi:^mm(D^mmi(DKft^m\zmx-rrnt^ 

t>rz-Dx^^miz^it^m-r^:it:^^x^^o ^iz. ^t^mmmm 
(COD) (Dm^^m7\i^BitmimT^(Di,zmmx$)^o ^^cc^fe, 
m^izit pHmmm<Dmmm^m\z^/ux\.^x%^< . s^c^irtk 
mx^m^nx^^^x hmiofji^^o 
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< uz.nib(Dm:^) ^ ±^mtiyxm'r t^\z. tK)t)n 
^miz^m-^n^o ^(^mmit. m7K^n:» x-^^T:i5\^iz^n^ t 
^it. Kmmmiz^mvrzmwmm-^^'MizTi^^izn^n^^. ^ 

© 31 »j J; § * i:b ^ W J'j: i CD {C ^ L . 7j< S X 

ti^ ^i.m-'m.b.x.'zm.xi^ t.^\z\-x. t§ f*^ ^fe^t § a #m ® o m » 

©1^35^ a^O. 0 0 1 — 1 Om/s e c X % ^ :l b.ii^m'^-^ 
tl^ iffSb<« 0. 0 0 2m/seci^±5m/sec|^T> i|#{C 
$?^L<ttO. 0 0 3m/s e c^±3m/s e ciJ^TT^-5o 

7K<;)^3iS5^>wjN$ liJi-ar, '^\z-n 7.-^nn\zMx\^u\^^ 

O^aiS^i, a#0. 0 0 1~3 Om/s e cT^'5C:<i:;5«tii^$ 
tl, $fSL<« 0. 002m/secJeA±20m/sec£>(.T> # 
(C$?^b<ttO. 0 0 3m/s e ci^;t._hl Om/s e c^TT^So 
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m7K^ 0 . 3~i 2 0 mx h (Dmm(Dmmmx-mT tmi^mmcom 

mnhX V^Z) o J;0^ff^L<fil. 0m/h£>^±6 0m/h£>(T> 
^\Z^K)W^V<it2. 0 m/ h £>^± 3 0 m/ h ^TTab -5 o ^ , 
;y X 5 0 0 m/ h&.Tf)^iFf^ L < . J:0$fSLV^©«. 

3 0 Om/haTTafeD, S(cJ;D$f^LVi(D«l 5 Om/hjEJ^T 
Tfe^So 5 0 0 m/h ^^^^ .h, H#:M^:^)«itfe6*J^< ^^LT 

L ^ 5 e 

Kjit:^^^(D±^-$um\zm^-^nr. m7Kmmizm'^m^^in^± 

^^<DKJ^smm^mi^^:it-^^X^^^K mfe20~3000mm 
(<tOtt?^V<\tl 0 0mmj!^±2 5 0 OmmJ^T. S{'J:Dfi^^ 
b<(i 3 0 0mmJ^±2 0 0 Omm4^/.T) (D KJt^m m ^ :i t:^^ 
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(Dp^m-fy^ 2 0-3 0 0mm, J;D$f^L<«l 0 0 mm&,-f (D^^ 

m itx ^ ^ .^^xmibxmmx h ^ o 

±.t?.(7^ ±.m^W]%mmmx\t z.(Dmwm,m(DMm^%W:^\zm]t'r 

M(3M^5:^<^|^g;?>?;^^ < /j; 0 , g 3 5 0 m m ± . ^\Z\t. 
5 1 OmmJ!i(.±c7)^'&«, K J^^it b < « ^ © SB ^ ± IB (D S E 

t^E\zmmx^^. z(Df^f}^xh. m^mitm^^zs^vymiti^ 
zs^v >mitmxJtt. mTi^t^izmm^uyxit^vy^m^x^ 
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^mitmx'it. wizmy^^^zsmm^^:»x-fymv<m^. ~miz 
^T, ±mM^mitm^mizmi'f. ^^mm\z-z)\^^xmi^&i)\zm, 

±12 ^M^mitm^ tit. S^7K<£:10 0'C~3 7 0"CfCtjn^L, 

itmmT^:^mx$>^o R)tsmx(Dm7\^(DmM^&it. ioo~ 

3 7 0 r ^ C ij&W^ b< . cfcD0^L<ti. 15 0t:a±, 

3 0 0 "Ci^AT'eab 5o 3 7ox:^m^^t. W7K-^^mm^uwx^ 
u<rji^o ^Tc 3 0 ox:&.±\zrji^ t. mm^uwr ^rc$b(Dj£i] 

L <m< -D < o —yj^ 10 0 t:*pTj^. mm^i^mtm l < i&T-r 
§0 ^Tc. 1 5 0 x:^'mx:^-DX hmm^j}mit—^\z^< . m7K^ 
it^iz'^^ z. taji^i^^o 

itmTi^-^mn^^wr^EEtirizntDn^o 

^TzKmmizMr ^m7K(D^mmmit 0 . i h r - ■ ~ i o h r - • 
t-r ^ z t-^m^iy^^o ^rm^mmt^o. ihT-'^mx\i. m7K0) 
mmmm-^mTL. mm-A^m±U'h<Dizr^^xL^3 o lo 
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■t^il 7.(d:i t.-(:^r) . ^ V > ^ ^XSm.M (D 7. ^ ^ m \z\t . 

^f^Li^o ^(DM^n. w-7\^~^'mtz-^nrcKiit:^i^n(Dyn\zmm^ 

mm(DK!t^m±^A^ 'ho^mmitmiz-Di^x hKmm(Dm±u\z$>^ 
z: t:fy^ttjr^v < , m:»7.i5^xfmmm^m\zmm-r^:itf}mhm 

^^m^zmi^^ ^n^mm^m^ 7.(Dm^^mit.w\zm^^n^. m 
^^^miz^mr^m^mitmmmm^ti^izm.M-^n'r. ait^ffl 
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mmm i (m 4 (omm) 
5 0 0 mmm7\^mmvrco 

^mmx. ■^n'en<Dmmit^^T 102 : p t mwx 99:1. 0 

X'$>-D mmi^mm<Dm'-\kit. m.m 4 mm d) x-^^ 7 mm 

(D^U y h'^X^-Dfc (¥i^;^@8. 1mm) . Z.(Dmi^Mm^. 
it@3 0 Ommx 8 0 0 0 mm(DmW^(D Kft^MiZ 5 0 0 ^) y 

hJi^mLfzo ^Lx :i(Dm^mmiEmm(D±\z. itgemm, s 

^5~8mm (^1^S$6. 5 mm) <D R <^ S U S M ^ h 
(^i^^ms. 5mm) ^ M :^ \^X 1 5 0 mmy&mV fz o :i (D ^ 
U y h CD itmit. m 7 . 9 g y c m' X $> 0 . ^m^it 4 3 % X 

Tzo u^. mmi^mm^mm(DTizh, ±tiLm\:^ s u sm^u y 
h ^m-^:^i^x 1 0 0 mm^mi^tzo ^fz. mi^mm^mm <DT \z 

n^mf}^ ^tii^^wm<7)±iz^mvrco 

#7K#^l^4^ 3 Tim' y h T (Dmmx^&L . y 4 — \^ LfcWi^ 
xmm^-iyi 1 J; 0 :n>-:/Uy^- 4x^mvrc 

02 /COD (cr) (^m.^(Dmmmyit^&ommm>^m) 
= 1. 5 (Dm^tf^^^^\zm^mm2(D^mif}^i^m^^L. mm7i(. 
izmxLtz. m^mitmmLfzmmmit. mmm^-o 1 2 ^mx. 
^^n^Qx^^mLrz'^. m.m^m^5xm.m^mmmLrz. m.m^ 

mm 5 \Z:i5\,^X\t. ^^®zi>hP-^ (LC) iC J; D ?^M^i^m L 
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n>hu-^ (PC) lzJ^r)f±ti^^liiVXfEtimm^ 7 ^ipm^ 

fzo mmmtihmcDKmmxnjEti (pi) it. 72kg/cm^ g 

MS(C#L;te^7l<}i> COD (Cr) 4 3 g y V -y h )l . pH 
3. 7 T$.orc(D{C*f 5 0 0 Btra^tttCtt ^ tl/i^a^i^CD^m^i. 
COD (Cr) 0. 3 g X^J y hJV. pH5. eTabo/io 
5 0 0 B#rBlM(7)SJESJtAnJBE:^ (PI) Ji, 7 2 k g / c m ^ GT 

i& o o 
iti^m 1 

i^^m^^m<D±\z^mitmi'rc^^it. mmm i iimcmm^^ 
xmmvrz.0 mmmtihm(DK!tsmxn}£ti (p i ) 72kg/ 

c m ^ G T efe o )^ o 

5 0 0 NrrBT^(C#etlfcMSM<7)^mJt, COD (Cr) 0. 7 

g/u>yh;i/, pH5. 5x$>^rzo ^tc 5 0 0 mmWi(DK!t^mx 

DJ£tl (PI) «7 4kg/cm^ G{C^T±#L^o 
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F^t'iK^ 2 9 6 mm, i« ^ 5 0 0 mm O F3 ^ ^ O S U S 

1 3 Omm3fe^L^„ iSimmihm (D KJt-M Xn EEtl (PI) 
7 2 k e X c GX$>-Drzo 

5 0 omm'^\z'i^ibtirzmmm<Dm^it. cod (cr) o. ? 
g y^j y h)i. pH5. 5x$>-Drz. 5 0 0 mm'^(DKmmx 

nmiJ (PI) (^74kg/'cm' G\Z^X±WLrzo 
^LT 5 0 0 ^FbIMS ^S^^ihL. it <7) ± ^ 

m^Ltco ^(DmM. mi^mm^^-to^^v^izizmv. w-mx. 14 

SlJg^J 3 1 (D^@) 

MSF?i$^fBt(7);Kf£:^APffi;'7 (PI) it. 7 1kg/cm^ GT 
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mmizmVTcS^y^it. cod iC r) 9 gy^J y hJl. pH 

3. 7T^^fe(D{zML, 5 0 ommmizn^ nrzmmm(D'ii^\t. 

COD ( C r ) ^^0 . 1 g / U -y h ;i/ . p H 5 . 7 T ^ o o ^ 
5 0 0 B#rBlt^<DM^&^AnS:;'7 (PnjiTlkg/'cm^GT* 

-^LT 5 0 0 ^Tb^MS bfc^, :$E!l31^f?± MJS^(D±g|5^M 

ia#:Sil®5fe*Mc7)±{C S U S 1/ >y N^^fei^iiT, KJt^mP^lZ 

mmmt^m(DKmmxn&ti (pi) 7ikg/cm^ g 

Tab o ^, 

5 0 0 ^rBl^{3# e>nfcMS?S(D^^ti, cod (Cr) 0. 3 
g/Uiyh;P, pH5. 6T^o}^o * 5 0 0 O ^ J^;^ A 

ni^tl (PI) ti7 3kg/cm' G{CS-r±#L/!:o 

■^bT 5 0 0 BtrBiMiibrcm, Ri;E:^(Z)±gi5^pi 
^it. mmM 1 tmm<Dyjm-v^sf 5 o o B^rBi^sufc, 
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It-^^T i O 2 :Zr02 :Pd^^T49. 5:49. 5:1. 0 

mx&^r^ (¥i^m^5. 6mm) » ilg 6 0 0 

mm, ft$7 0 0 0mmcDRif4^MJ^;^iCl. 5m^ 3fe«L;to ^ 

'^oy S U S m^- Jl'^M^yyl^X 2 5 Omm5t*bfco M5t*tl® 
l:ba«*U7. 9g/cm' X $> K) . ^mm\t 3 9 % X ^ -o Tc o f£ii. 

T 1 0 0 mm5te^ Lfco * fc, cDTtC5feJK L S U 

#7KO#fc$&Stl2. 3m^ / hr. SM(7)#t|^Stt02 / COD 

(cr) =1. 2 (Diij^ifji^^ttc Kjit:sm<Dmmi^m7!)^ 2 Q 0 
x:trji^^^\zmmLrco mmmtihm<DRmmxnmij (p d it. 

7 7 k g / c m^ GTfe o feo 

S #^ L fc 7K , COD ( C r ) 3 8 g X y h Jl . p H 

7. 2 o <7D L , 5 0 0 mmmizn ihtifz^mmoy^m^t. 

COD (Cr) 0. 8g/U^yh;i/, pH6. 3Ta5o;^c, *fc, 
5 0 0 ^rsTtt^D-KlS^A □iE;'3 (PI) fi, 77kg/cm' GT' 

^Lx 5 0 0 mr^^mmLrzm. mm^w±L. Kmm<D±m^fM 
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itmm 3 

mmm 4 tmcmm^^x-mrnvr^o mwMm<D ±\zit. 

mcDKmmxnmt} (pi) a, 7 7kg/cm^ G-c$>^r^o 
^(Dmw:. ms 7 ommWi\z^mmxn}£t! (p i ) o ks 

x$> . ^ti'e n(D mm It f}^z r o 2 : f e 2 o ^ :R umwx. 
79. 5 : 19.5 : 1. oT^ofco ^^c, mmi^mmoym^^t . 

5. 6mm) o CcDH^M^^. a:^26mm, fi$ 3 0 0 0 mm 

^mm(D±\z. T^^^^mm^m-t ^wj£U tLx . a:@2 4mm. 
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mTi^m^ « 2 . 0 V y h )V/ hr/#^|^^MSttO. /COD 
(C r ) = 2 . Q> (Dm^ t.U^m\ZL. . K^-m (D'i^l^-h^ 2 ^ ^ x: t. 

/cc^iifc^as lt^co %tmWi^n<i:>w.^s^Ku^-h < p i ) \x. 75 

M31{C#^ L7t#7jc«> COD (C r ) /O^' 2 4 g / U p H 

10. 4 Tfeo 5 0 0 BtrBlt^(3t# e.nfcMS?S(7);^^ 

COD (Cr) 0. 6g/U^yh;i/. pH8. 71?^o/to ^ 
7t 5 0 0 li#rBl^©SJ^c«APEc;^J (PI) fS> 75kg/cm^ G 

^ 5 0 0 Bf rpmsb;^^. Ma^ffihL, Sj£:^o±^^|| 
*(CLT S U S 89 1^^, $ L7t« 

it^^J 4 

(PI) 7 5kg/cm^ GT^o;^. 

^ ^ Qmw^\z.%^ntz^mWL(D^^\t. cod (cr) 0. 7 

g/U!yh;U, pH8. 8-rSo;to Sfe, 5 0 0 BtramoS^S^ 
XU^-h (PI) 75kg/'cm^ GT^o}^o 

^ bT 5 0 0 Ptfa^^as U^c^. MS^{¥ihb. ;^;£:^cD_t^^F^ 
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mmme (m4<z)ga) 

m 2m\z^-r^v>mitmmmm^mmh . TfH^frTT 500 
i^fi.^mm'v. ^ti^n<Dmmit^^T i 02 MnOa m^tq 5 

'^X$>-Dr:i i^i^nUS. 6mm) o ^bX, ^(Dm^Mm^Klt^ 
0ltmitm 5 . 5 g / c m ^ 'C$)D . ^ ¥ 4 0 % T o fc, fj; 

:fe, umi^mm^mm (DTizh. ±12^:1111; >^';i/n-T®i7}^-;u^ 

*#^^5}^>y 3 ^ffll^^T 3 0 U h)lXh r (D^*T#^$^Lfe^. 

fzo ^tz. :^^/>^^gg 1 5 J: o T:^^ Lfc^ V'>^WiJ X ( 

v'ymm i o o g/m^ ) strxy^ai^gii^ i e }c j; o . o . 71 

^!Laic:#^bfc#7Kti. COD (C r ) 7 2 0 m g / U ^y h ;i/ . 

pH7. Q-v$>'Drzo:>izMi^. 5 0 0 mmm\zn <^nrzmm7i^(Dm 

COD (Cr) eOmg/U^yhJl-Tr, pH4. ST^ofc 
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5 

5 0 0 BtFBmtdft n/tMS7jc®|gm« C OD (Cr) 7 5mg 
/U^yh;i/T. pH4. 4Tabo;to 

^ LT 5 0 0 BtWMS L;^c^. >K J^: i« (D ± ffi 

^ 1 ^tc^-rS^SE-fbMS^B^i^ffi TS2^1^^T"e 8 0 0 0 

^mmx\ ^n'^nommitti^T i o 2 : f t mwx 9 9 i . 0 

Xh^fzo *fejg4^{i> it@4mm(f)XS$7mmc7)^lx>yh4^-Tr 

(^i^sfeigS. Imm) o ^ICOMJS^, ia^lOOOmm. 
S$ 7 0 0 0 mmcORi«4^^jS^{C4m^3fe«L;to ^LTMH#:M 
^%mm(D±.\z. n'^(D S\J snifs- )V 8 mm) 

3 5 0 mm5fe^ Lfco ^ S U S » jj^ - ;KD tfcfi « , 7 . 9 
g/cm' TSD, ^Pt*«4 3%T^ofcc /j;^, 
^ScDTtct), ±f£i|W]DSUS^4^-;L'^i«$;^[^T:l 0 0 mm 

^rc, Kmm(D±^\z\t. mi Qm\z^T ^o\zsu sm-^-)v 
hm^mm(D ALUt:mm.:fj\^\zm<D^'S^\z 2 i E®:5i'Sij-r§sus 
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Ti^m^Tisyy 3 s m= r (Dmrn-v^RL . 7 ^ - K U/t^, 

O2 /COD (Cr) (^M'^'^m^S/'fb^W^^^At^*) = 

1. 2 (DWi^tu^^-oizm^m^2 (D^m^^^m^i.. mmT^iz 

5 }c*5t.iT«. ?S®n>hD-^ (LC) fCck D ^® ^i^ttJ L 

n>hn-^ (PC) {Ccfc 0 E:^ €^ttl UTffi;'30J1^^ 7 5rf^»i$ 
-arTTOkg/cm^ G EE ;'7 ^ ^ J; ^ tSf^ L ;^ „ ^UT 

mxnmti (PI) (i. 7 2 kg/cm- gt:^o;^o 

M S #k L ;t #N tK , COD ( C r ) 3 6 g / U >y N ;i' , p H 

4. 0TSo;t<D{3^b, 8 0 0 0 BtrBTmtCtf e>nfeMs^goi§^ 

it. COD (Cr) 0. 2g/U>yh;i/, pH5. 9Tcfeofc, ^ 
8 0 0 0 B#PBl!t(Z)^J^;i:f API£:'a (Pi) tt72kg/cm^ G 

Tab o 

^LT 8 0 0 OB#raMSL;^c^, mm^W±L. KfiBm(D±^^ 
WMLT S U S ®{7}^-;i/<Z)ttl^ii $ ^aiJ^LTto ^CD^m, 
^Vfzmmx 3 4c mO?t!^7:>^m^:^ tl, ^pi^iX' 22c mCDtt^^^ 
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gi±-r, s u s .i: u }^ ^m^^wm^m(Dmi^m 
m^izmtH^nrzrzfi). m4 ommw:\zmm^w±i^. sjes^o± 
mmms (^4cogs) 

tt^D ^mnufj^^Tz&.^it. mmm i t.nm.(D-ii\^-(: % o o o 

8 0 0 0 Ptrp^^{3# ^nfcMSIf^cDJ^mfiC OD (Cr) 0. 3 
g/U^yh;U, pH5. 8-e^o:^o ^7^8 0 0 0^P«T^©SJC&^ 
APffi^ (PI) \%. 7 2kg/cm- GT^ofco 

^ LT 8 0 0 0 Btre^MS b /i^^ Ma^ff±L> J^: (T:) ± ^ ^ 

^:I5:LT s u s i«7}^-;i/Ojitl^i«^ ^aij^ b;^o ^o^m, sus 
s u s M5j^-;i'^^«^^m @#:Mi«<7)?^^^m^bi^*^ H 

^M«^J 9 1 

^ 1 Eitr^Ts^m^b^ssa^r^ffl b, TiB<75^f^TT^a-r 

^J^^tt^Mfy I<h|wi1itc:-&th8 0 0 0B#r^1^3Sb;^Co 
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^U^mP^T' . ^n^n<DmM]tt^T 1 O 2 :Pt^^"Tr9 9. 6 
: 0. 4T^^;to ^fcm-^fiU. 5 mm (l> X 7 mm(D^U 

y h $) -o fz (¥±^^g8. 6mm) . ^COM^^. figSOO 
mm, 1 0 0 0 0 mmcDFin^KmmiZ 3 . 6 m' ^mLfZo 

mrnvrzo ^tz. mm^mm^mm(D±izit. m-^tcDsv sm^- 

)V (^i^itgSmm) ^ ft $ T 2 5 Omm5fe*b/t. MSUS 
MtI^ — ;KDitati, mi . 9g/cm^ X$)0, 2^|g^(^3 9%T 

h^tz. ^tz. mwmm^mm±.w><Dsu sw-7}^-)V(D±.\z\^. m 

#7jc(D#t$^ati 1 . 8m^ / hr, 'Wl^^mitiOz /COD 
(Cr) =1. 1 ©fiJ'&iT^c^ittw >K^£:^<7)««^a^>{>^^ 2 4 0 
"C t;5;^lilcMSL.fco 5!1 3S |fl S# (75 ^ jsS ^ A □ JE (P I ) it. 
6 0kg/cm^ GX*o7t, 

mmizmLTzmyi^i-i. cod ( C r ) 3 3 g / U ^7 h ;i/ > P H 
8. 2 TabofccDtc^L, 8 0 0 0 B#rBTttt::t# e>nyc5asiiS(D^^ 

COD (Cr) 0. 3 sy^J y pH7. 2-eS^feo ^ 

7t 8 0 0 0 ^r0m(DjK^&^APffi ^'J (PI) fi, 6 1kg/cm^ 
G T ^ o fc o 

^ LT 8 0 0 0 B^PbIMS L;^cft, MS^fflhb. iS^SJ*(D±^^ 
mWcVT S U Sm^-JKDtt^M^'&miMLrZo ^<7),fg^2 6 cm 

HM^j 1 0 (n 2 (Dmm) 
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Mo:> ±m^mmy5\^izm(^^^\z 2 i mm^m-r ^ s u s mi±m K) 

7 5c mmxvr^o 
8 0 0 ommmizn^tiTzmmmcD'^^itc OD (cr) o. s 

gXVyhJl. pH7. 2T^ofCo ^ fc, 8 0 0 0 BtrBl^cOHJE^ 
^APEE:^/ (PI) It. eikg/cm^ G-e^o;feo 

LT 8 0 0 0 Btr^TMs LTc^, mm^i¥±L. K}tsm<D±^^ 

tH $ n /t ;t . m4 omm'i^izmm^i?±L. Kjt-m(D±u^ 
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mmm i i cm 5 (Dmm) 

m, 2 m\z^-r:tvymi\:mtmmm^mm l, riB^ft^TT 500 
'btji^mu'v. ^n^enommit^^T i 02 : Mn02 mux-Q 5 

: 5 -C$)-Drzo ^TzM^U, 5 mm (j) x 7 mm(D ^ U y h 

(^i^nmS. 6mm) « ^ Z. (Dmi^mM^ Kit^m 

izim' ^mLTz. mmizmmL'rzKJtm<Dm^\t. m^6. om 

(DP]mM(D KJtmX $) <0 ^ 5 0 0 mmX$>^tZo ^LX . Z. (D 

mi^mm^mm(D±\z. w-i^mm (^i^mm) i2mmo^tt©>? 
)in -myn-ji'^m-^yjmx 2 5 0 mm^mi^rco z.(D^m<^(D 

i:b««IU5. Sg/cm^" T^O, ^ ¥ « 4 0 % T o o J^C^fe, 



- )\^ tmi^mmo ±^^muyj\^izm 2 5 cmrBiiiii?4EH^i'iij-r 
^ s V s mitm K) ^nntco mtiiw 0 (Dmm.:^\^(Dm^i-i7 5 cm 

x^r) ^ mmmtthm (D i±m 10 (D ±u t )in -T m^- - )i(7) ±m it . 

i$^mmm(D^^^^^ t^^^mm^mmm^z 5 0 c m#A l^co 

7K#^*&#>3^3^fflv^Tim^ /hr (D mmx mm h fc'^ . m^m 

m2x 2 5x:trji^^vizmML. Kmm 1 om,^ r, i^^^i^tc. ^ 

1 0 0 g/mM ^:^7X»fE»lii1# 16{CcfcD, 24Nm^/hC0 

mm\zmLrzm7\(.\t, cod (cr) j&^^s s omg/u ^7 h;i/. 
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pH7. 4 Tfeo :^(D(C*f L, 5 0 0 BtW^{C# e.n/rMJi7K(7)^ 
Mit. COD (Cr) 40mg/U«yh;L'T, pH4. 7T$)ofeo 
^ LT 5 0 0 BtPslMS b;^cM, MS^I^ihL. S Je£; i« ± ^ 

mmm 12(^4 ©^s) 

5 0 0 ^fBT^tCtt ^n^^S7KO^m«C O D (Cr) 5 0mg 

/'U^yh;u-e, pH4. 7 -e$)'orzo 

iti^m 8 

mi^Mm^mm (D ±:i5 ^zsr \z s u s M7}^-;i/43ctiKtt^ 0 ^is 
1 1 tmumm^^xmmvfzo 

MikLfco ^(DBM. mi$^mm^^-r^$¥^iztJi:if^L. ^i^x. 26 
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mmizmm i.r^Kf^mit. m^soomm, s^sooommo 

mm(D y X)ll 5:^^iiiXh^^h(D-^$>-Drco ^fz. K]t-m(DTm\z 
J&t^ 4 0 0 mm(Ditm^Z. 6 ^ zy ^ (D S U S m^M (UU 
0. 8mm, @W^3. 4 3 mm) tmi^MmU ^ (D^M^^X ^ 
TzibCD^^J y \^ f}^ -C ^ tz^m^^ iJ^mnx ^ , ZL (D^m&(D±.\Z. 
^^t-gemm, F^gSmm, S $ 6 mm © R S (D S U S ^ ^ >- h U 
>^ (^i^feigS. 5mm) ^iiS^^^FSj-riOOmm^fe^Lfco Z. 
CD ^ 1: U > ^^5fe*S<7)SPt¥«l^ 9 0 Tfe o Tto MiC. m 

u y ^%mm(D±.\zmwmm^%mL'rz. z.<Dmwmm\^. 
mitm. mzsizm^^^t^mm-v. ^^^(Dmmit\t. tios : 

ZrOa :Pt^#-e49. 8:49. 8:0. 4 X$>^rco 

6 mm X ^ 8 mm (D ^ U y h '^XX $> -D fz i^i^'^^l 0 
mm) o il(Dmm 5 0 0 y h JV ^ ftZ^mi^ Tz o 

^ ^\z±$Emi^mmi6mm(D±iz. ^i^m.^ (¥^feg) smm 

(Dm^<D S U S — 2 0 0 mm^mi^Tzo Z.<D^ 

l^39^»%Tfeofco 

7Km^-!^>y° 3 T 2 m' / h r cDM»-e#EE7 ^ - F lyfzW:. ^35 

2 T?KJ^:J§o»iSiia^;&? 2 6 ox: tu^ J^o izn^ /%7.mm^ 
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02 /COD (cr) (^m.^(Dmmmyit^mmm^>km) = 
1. 2 (DW\^ tfj:^ izm^m^ 2 (D^m^^ ^mmv. m7K\zM 

>hp-^ (PC) \Z:k D j±ti ^mn^Lx&fimmii' 7 ^r^m^i^ 

(PI) 7 7kg/cm- GTa5oyt. 

±t2M31{;i-^ U;^c^^7K«, COD (Cr) 3 7 g / <J h ;U , 

pH5. 8x^-Drc<D\zMv. 5 0 0 mmw:izm<htircmmmit. 

COD (Cr) 0. 7g/U^yh;W, pH6. 91?^ -^^c^ ^fc, 
5 0 0 mmm(DKJt^mxnj£t} (PI) a. 7 7kg/cm2 GT 

mmm 14(^3 (Dmf&) 
^tt 5 0 0 mmmyi^mmLfco 

K^miZit. ^mt^ y \^^^i^U^^^m(D±},zW.m8 mm(D 

}i^Mmm<D^mmitm 4 0 ^m%x$>^ fzo Mtc msjjsmt^- 
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x^^ > t-yjin-ry A<Dmitm. jBLzs^roh (Dm^mi\:m . mzs 

(C/I^S^^-^A^^t^M^T, ^i75c^©aa:i:b«Ti02 rZrO^ 
:Pdm^T:-49. 5:49. 5:1. 0 X ;^ -o fz o M'^itUU 6 
mmXS$8mm(7)^U'>yht«cir$>o^c 1 0 mm) o ^ 

(Dmm 5 0 0 V y h )v^Kft^miz^mi^rz. mi^mm^mm(D±\z 

#7KMS^f^«. S^tK^^^M 0. 25m^/hr,02/COD 
( C r ) = 1 . 5 L . SJESJf CD»iaia^;&^' 16 0t:T. tjii^R-^ 
BEtin y h u — =r (PC) (Z^ffi^'j/O^^g. 0 kg/cm" G tU^J:. 
5 {C bfco ^J[lSffi$^l^<75S^&^APiE:^ (PI) 9. 8kg/ 

cm- G-X:$)'orzo 

±s2MSfC#t U7tS^7j<«, COD (Cr) 2 5 g / U ly h ;i/> 

pHi3. 6 -cab o (73 {;i*f 5 0 0 mmWiizn ^tifzmmmi±. 

COD (Cr) 1. lg/Uyh;V, pH12. 8-C$>'Drz. ^Tz. 
5 0 0 mmm<DKJtmXO!£il (PI) 9. Skg/cm^ G 

<Dm^. S U S ^@#:MI«3E«® (horBlflSPtf^M 

it^m 9 

MSW^B#(7)Sf£;^A Pffi:^ (PI) 9. 8kg/cm^ GT 
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$1 O o 

5 0 omrm^Wi\znibnrcmmm\t. cod (cr) i. 2g/'j 

yhJl. pH12. 8TSo;^Co ^ , 5 0 0 0 ;K J^;; tg: A □ 

I±;'J (PI) «10. 2kg/'cm' G-t?^-:3;to 

^LT 5 0 0 i^r^i^ab/c^. mm^w±L. Kmm(Dr^^m 
^(Dm-^A^^b^ < rnm^ . ^ e> 3t ^# e. ± k ^ $ij 4 o o m m 

^mm 1 5 (n 4 (omm) 

mmiZ^m LtzKJt-mU. lageOOmm, S$ 7 O O O mmcT) 
6p<yi^^cZ)SUS M^H^ (^g 0 . 8 mm, B PS ^ 3 . 4 3m 

m) tmi^mmu ^(D^m^^^?3rztb<D y }i ibx^^tz-^w 

M^^mnx^^o ^Tz. m.t^<b 700 mm(D^m\Z. 1 5 mmcf) <D 
7 ^ S U S ^#7L^ 1 9/&^'SttT*^o CI O 3^ it ± 

\Z. ¥±^it@ 8 mm(7:J$t>cCD S U S 

5 0mm5c*L7to C(7)4^-;P3feiAji(D^Pt^«l1}4 0^a 
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29. 5:69. 5:1. 0 -C -d Tz o M It . mm 3 mm X ^ 
5 mm (D^U hitX^^i-ytz (^i^i&m 5 . 8 mm) „ Cc^MlfS 

1. 5 m'^Kmrn^z^rnvrzo 

F=i&^(D S U sm^U y h (¥i^^S8. 5mm) ^i^^^fSjT, 
2 50mm5fe*L;^Co ^ (D ^ U y h (D \tM\tm 7 . 9g/'cm^T 

S^7K(7)#^/^^»fl 3 m^/h r , -ft,^^^^* « O 2/ C O D (Cr) 
= 1. 0 5 ©SiJ'&.tfd:>5 J; -5 {CL, S.Jtsm<DmMl^m:^^ 2 0 0 X:t 
r.Si^^^izS 0 kg/'cm=^G(?)ffi;'7^^*^b^oM31bfco MSPB 
Phm(DK):^mxnS.i: (PI) 3 2kg/cm=^GTab-3fc. 

M S {' U ;t e^ic , COD ( C r ) 75^- 2 2 g / U >y h ;i/ . p H 
13. 1 T- ab o ^ L , 5 0 0 B# fam # e> tl S , 

COD (Cr) 0. 2g/U^yh;P, pH12. 3Tabofeo ^fe, 
5 0 0 mmW:<DK}t^mXn!£tl (PI) 32kg/cm^G-efe 
•T) ft , 

It m m 1 0 

^-jKD^mm^mn-r. mi^mm^m^^wm<D±\z^mL . w. 
izwii^mmiemm (D ±iz s u s m±m t ^ y H?5^e>7^§H^^# 
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mxnmtl (PI) 3 2kg/cm^GT^ofco 

mm^n. Kj^^mxnmti^^m 100 mmmiz 3 e k g/ c m^o^ 

e>±lCiSi$l<J 6 0 0 mm^T(7DH#:M^«5te*g tC«, ia#M 

mmm 1 e s (omm) 

T 5 0 0 BtKS^TKMS b^co 

TfeO, l^g 9 2 mmTab ^do ^fc. S JfS: ^ J£ O 'L^ fC « ^MK *3 

Kmmm.\Z\t. 6 ^ y iy :j.(D S U S (^^0. 8mm> 

^3. 4 3mm) 1S[ ^ > C (7) ^ ^ CD ± , ^i^ltg (¥1^&@) 
1 0 mmCD^t«t>^;i/n - T$$4^ — ^;^I^"e 5 0 mm^fe* t-fco 

S^tfM^T, §S)c^©M«Jt«, Zr02 : 
Mn02 9 7 : 3T$)o/i:, J^t'cf5iS@4mmXS$6mm 

(D^U V h^-C$>^ fz (^i^nUl. 2mm) o d ©MSi 3 0 U >y 

h )\^^Kjit:smiz^mLrco '^iz. ±fimwmm7&mm(D±\z\t. ^ 
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m.1 0 0 g/m^") 7.'ikmmm^ 2 I \Z^r^ . 0. 2 QNm'/ 

L;^^l^7lc(^ . COD (Cr) i)^ A Q 0 m s / ^) y V )V . 
pH6. 8 -Tab o ^<7D L, 5 0 0 f^Fami'tf ^n;^Ma7jc«. 
COD (Cr) 25mg/'U^yh;PT> pH5. 9Tab-3;^o 

sm^m^^xs^-- ti^vTz. ^(D'^^. ^--)v%mm 
itmm 1 1 

5 0 ommWiizni=>nrzmm7K(DmmitcoD (cr) somg 

y^J y hJlX. p H 5 . SX^-oTco 

s u s M^^^fx 0 ffi L fco -^(Dm^k. ^\z s u s m^mcD ±iz^ 

rz^ Kft^m(D^>L-UX . S $ [6] $U 6 0 mm (D^m-^^ mm ^tlTzo 
KJt^M<D}&f)^ ±\Z'^ 3 0 0 mm(DM-^U&^X(Dm^MM^mm 

izit. mm(DmitLrz^mmmi'X^^rzo ^tz. Rmm±m(Dmi^ 
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^ o 

(1) mi^mm^mm(D±iz. j^^^^mm^mr^myn^w&m 
(±u^m^m'mm) ^mmvxi^^(D-i:. m^mm%mm\z^\f 

(2) m^izit-<. m7K^^zsx^rzit^ 7.(Dmm^^<-r^ z. 

m^(D\^±^m^ z. tfj^x^^o 

(3) Kmm(Dm^izmv . m^i/tm&^^Kmm^mi^. mi^m 

jt^m^mmt^ z. t\z^i^ . Kmm(Dmmm^Tif^ :it^^x^. 

^\tm^ (D KUL-t^ ^ \ZB^mT ^ tii-m -Z)^ -D Tz (D izM L . 2^^bj 
xi^m.no:>±^r.i&}t^miz^ iiisb ^ z. t:^^x^ . Kmrno^mmm^^ 
mmx^^o 

(4) m-DX. t^mm\z^nitmm\zit-<. mA^mm^n^omm 
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(5) niZ:$i^BMmm\t. Iff IS (1) ~ (3) f^^TPam.^.^'Si 

:^(DmmTizm7i^mmT^M^mitm\zBm\zm\^^ibn^,, 

^izm&xmmx$> 0 , ^m^m^^ m >^ m Tcfz n (D ±B^m i (Dm 
m\z it mi^mm^mm (D ±^^jblzs ^u^m'^ m:^mm.i±m v \z 
^•ox^^oKm^z^m^nx^^^cDx. ^^mcDiummmizjt^u 

itB^<mmx^^ L^iz. mm&oizhmnr^myKmmmm^m^ 

^iz^mmms (Dmmiz^mt. mp^mm^mmcDTizmyi^mo 
±^m(D^m.mmmf)^nm-^nxi^^^(Dx. KkT<Dm^^^ni=>n^o 

(1) yxji'. ^fzumiimi^ < it^jKDyz:^^ ^m^^^n^myK 
m t(Dmmizj^'DXB\^m:i'^ri^mi^mm<Dm%^9jj^m\zm± 

mmx^ ^(Dx\ m7K^0it'\i&< mmx^ ^ tmmiz. mmm\z 

(2) m7i^m(Dm.m^±^ < Lxhm^mmomn^m^&^izm 
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(4) ^\z:^mm^mu. ±fB (1) ~ (3) \zmi^f^mmj^.i)^ 
■^mizmm^zmm-^^ . w\zm^mm(Di^&r . mm^m^ x^m 

^m<^m^K mmwmm^mm(DT\zii;:TU^mmm-^n^m-^tix 
mm\z -D X n ^ n ^ n m^x % ^ n ^ (D X' . mii>xmmx$> 

m.m\z^m-^nrcmj^hu-Dxi^^^(Dx. ±mLrcm i --m 4 (Dm 

miz J;: -o X <h n ^ yjj ^m^x n ^ n ^ .^.x . $¥'^{z^mx^^. 

(Dmmizmr^m^i^^mm^mr^w&m (±u^m%m<^m) ^ 

^b-^um'^izm^J}X$>^o 

^mm<D-fw>izT^^^m^mf)^mm-^nxi^^^ (Dx\ T^^mmm 
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wii<DKmiz'»mvrzh<Dx$>^mi^m 2 izfE.m<Dmmo 

4. sfrf2^7Ki4!¥i3ES©^^^*^' 2 o~7 0 ^m%x$)^m^m 

5 . mBm7K'\iWf£m<DM^ j^?^" 3 0 ~ 1 0 0 0 mmx $> ^m^m 

2 ~ 4 (7) T n 7:>Mc SBiic o s fi 0 

:6^'5 O-'S 0 0 0 cm^ T^§i»5f^^3~7(7)Vi-m3&M3fS*fe0DS 

So 

9. MSBtt^ D <7)Sit:^(Bli§i$ 2 0 ~ 3 0 0 c mT^ -Sit^t:® 

3 - 8 (Z) t.^ -rn /^>wi IS i!c s « o 

10. mifS5S^B©T{C> gMKS:D^VX«:^r7. CD±#»itcD5^i!i:-M 

1 1 . mB^m.m.mm(Dm^f)^ i o ~ 3 o o mm-vh^mji^m 
1 0 izmmcommo 
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1 2. mwi^WLmmm(D^m^A^ 2 o~9 9 ^mxx^:^ ^m^m 

1 0 ^fclt 1 1 {3|E«CD^So 

f^^m^mi 0-1 2 (Di^^-rti^^izt^mo^mmo 
tk CD M s s e , 

1 6. mU^WLmmmcDm^f}^ 1 0~3 O O mm-Zr^^-SW^iK 
1 5 {ClEt^W^So 

1 7. mm^m.m^m<D^m.m^^ 2 o~9 9 ^»%-rfe'5W5i<]s 

1 5 ^/r « 1 6 {CfBic^^go 

1 9 . mm^m^Tzit^:^ ^ y ^ m^m'i^o^i^m.m.ffi 3 ~ 3 0 
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m 9 B 
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